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[57] ABSTRACT

A biliquid foam composition is prepared 'i)y agitating a
hydrogen bonded liquid containing a soluble surfactant
to produce a gas foam and intermittently adding to the
gas foam a non-polar liquid which 1s immiscible with
the hydrogen bonded liquid, the surfactant-containing
hydrogen bonded liquid and non-polar liquid being
selected to provide a spreading coefficient equal to or
greater than zero. The resulting mixture is agitated after
each addition so as to cause the non-polar liquid to
mitially spread on the foam surfaces and thereafter form
non-coalescing globules of non-polar liquid dispersed in
a continuous phase of the hydrogen bonded liquid and
each encapsulated in a double surfaced surfactant-stabil-
ized film of the hydrogen bonded hiquid containing the
soluble surfactant. The quantity of non-polar liquid
added at each addition 1s such that the hydrogen
bonded liquid remains the environment of any encapsu-
lated globules of non-polar liquid formed, the total
phase volume ratio (PVR) of the non-polar liqud to the
hydrogen bonded liquid being up to about 50. The bilig-
uid foams prepared in accordance with the invention
have several noteworthy applications. For example,
bihiquid foams made of hydrocarbons and water are
exceptionally good cleaning agents since they comprise
both a finely dispersed hydrocarbon which can remove
greases and water combined with detergent which can
remove water soluble soils.

26 Claims, No Drawings
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PREPARATION OF BILIQUID FOAM
COMPOSITIONS

The present invention relates to a method of prepar-
ing biliquid foam compositions. More particularly, the
invention is concerned with the preparation of a biliquid
foam of the water-lamella type where small globules of
a non-polar liquid such as oil are encapsulated 1n a sur-
factant-stabilized film of a hydrogen bonded hiquid such
as water and separated from one another by a further
thin lamella of the hydrogen bonded hguid.

Systems resembling gas foams with the gas cells re-
placed by liquids have been described by the Applicant
in J. Colloid Interface Sci., 40, 468-474 (1972) and In
Colloid & Polymer Sci., 257, 392-396 (1979). These
biliguid foams are essentially of two types: otl-lamella
and water-lamella. An oil-lamella biliquid foam consists
of aqueous cells coated with an oil film and separated
one from another by an oil lamella. In this type, the oil
phase corresponds to the aqueous phase in a conven-
tional gas foam, and the water globules correspond to
the gas cells. The second type of biliquid foam is one in
which the discontinuous phase is the oil or a non-polar
liquid and the encapsulating phase i1s water or a hydro-
gen bonded liquid which contains a soluble surfactant.
The encapsulating film as well as the foam lamella are
stabilized by the surfactant. In both types, the cells are
held together by Laplace capillary pressures, just as are
the soap bubbles 1n a gas foam.

The water-lamella biliquid foams with which the
present invention is concerned are to be distinguished
from ocil-in-water emulsions in which the discontinuous
oil phase is separated from the continuous aqueous
phase by a single interface. In the composition under
consideration, the globules of non-polar liquid are en-
capsulated in a double surfaced film of a hydrogen
bonded liquid which is immiscibie with the non-polar
liquid and contains a soluble surfactant. Such units
which have been called by the Applicant “aphrons” are
dispersed in a continuous phase of the hydrogen bonded
liquid. When the concentration of the aphrons gets
large enough for them to interfere with one another, the
dispersion medium becomes compressed into a lamella
so that a biliquid foam develops. Such a biliquid foam 1s
in fact an aggregate of aphrons and is thus called a
polyaphron.

In the case of polyaphrons, the cells themselves are
very small, usually of the micron or submicron size, and
the continuous foam lamella which separates the cells 1s
very thin. As in gas foams, the physical properties of the
polyaphrons are largely determined by the elastic na-
ture of the lamella. Polyaphrons, however, are much
more stable than gas foams and, if properly prepared,
may have a life-time of up to several years; but, like
conventional foams, they can be broken on contacting
with hydrophobic substances.

In the production of polyaphrons as described in
Applicant’s aforesaid publications, an aqueous gas foam
is first prepared using an aqueous solution of a surfac-
tant and 1s then placed on top of a non-polar liquid to
float thereon. Thereafter, some more of the non-polar
liguid 1s poured onto the aqueous gas foam; because the
non-polar liquid is heavier than the gas foam, it trickles
through the foam as fine droplets which get coated with
the agueous solution. At the bottom of the gas foam, it
passes through the second interface and completes the
requirements for a foam, resulting in a polyaphron. As
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the gas foam decays and becomes heavier, the water
drains through the polyaphron which persists.

The above technique has a major drawback in that 1t
is very difficult to prepare a stable polyaphron in which
there 1s more than about 75% by volume of the discon-
tinuous non-polar liquid phase. A further drawback 1s
that the globules produced are comparatively large,
often visible to naked eye. Such a method is thus in
practice limited to the preparation of polyaphrons hav-
ing a phase volume ratio (PVR) of the non-polar liquid
phase to the hydrogen bonded liquid phase not greater
than about 3, and which last only a few hours or at most
days..

It is an object of the present invention to overcome
this drawback and to provide a method of preparing a
stable polyaphron having a PVR of up to about 50, with
the hydrogen bonded liquid phase still remaining as the
continuous phase.

According to the invention, a biliquud foam or po-
lyaphron is prepared by agitating a hydrogen bonded
liquid containing a soluble surfactant to produce a gas
foam and intermittently adding to the gas foam a non-
polar liquid which i1s immiscible with the hydrogen
bonded liquid, the surfactant-containing hydrogen
bonded liquid and non-polar liquid being selected to
provide a spreading coefficient equal to or greater than
zero. The resulting mixture 1s agitated after each addi-
tion so as to cause the non-polar hiquid to initially spread
on the foam surfaces and thereafter form non-coalescing
globules of non-polar liquid dispersed in a continuous
phase of said hydrogen bonded liquid and each encapsu-
lated in a double surfaced surfactant-stabilized film of
the hydrogen bonded liquid containing the soluble sur-
factant. The quantity of non-polar liguid added at each
addition 1s such that the hydrogen bonded hquid re-
mains the environment of any encapsulated globules of
non-polar liquid formed, the total phase volume ratio of
the non-polar liquid to the hydrogen bonded liquid
being up to about 50.

Applicant has surprisingly found that by intermit-
tently adding the non-polar liquid to the gas foam and
agitating the resulting mixture after each addition and
by controlling the quantity of non-polar liquid added at
each addition such that the hydrogen bonded liquid
remains the environment of any encapsulated globules
of non-polar liquid formed, it 1s possible to significantly
increase the total amount of non-polar liquid which can
be incorporated as a discontinuous phase and thus to
obtain a polyaphron having a PVR of up to about 50.
The method of the invention not only enables the size of
the giobules to be accurately predetermined, but also
enables one to produce a polyaphron which is repro-
ducible and stable over a long period of time.

It 1s also important that the surfactant-containing
hydrogen bonded hguid and non-polar hquid be se-
lected to provide a spreading coefficient equal to or
greater than zero. This condition ensures that the non-
polar liquid will spread on the hydrogen bonded liquid,
which 1s an essential step in the formation of aphrons.
The provision of a gas foam comprising as continuous
phase the hydrogen bonded liquid enables one to pro-
vide sufficient surface for the non-polar liquid to ini-
tially spread as a thin sheet and thereafter break up into
fragments. As these fragments retract to form globules,
the globules become encapsulated in a film of the hy-
drogen bonded liquid which contains the surfactant,
thus resulting in aphrons.
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It should be noted that the gas foam is only needed as
a starter and that as aphrons are formed additional sur-
face is generated which serves as a site for further aph-
rons to form, and thus the production becomes autocat-
alytic. Accordingly, if a previously prepared polyaph-
ron 1s available, 1t can be used as a starter for making

further aphrons so that the preliminary forming step is
no longer necessary.

The present invention therefore provides, in another
aspect thereof, a method of preparing a polyaphron
starting with a previously prepared polyaphron having
the same or different composition, which comprises
diluting the previously prepared polyaphron with a
predetermined quantity of the surfactant-containing
hydrogen bonded liquid, intermittently adding to the
diluted polyaphron the non-polar liquid and agitating
the resulting mixture after each addition so as to cause
the non-polar liquid to initially spread on the aphron
surfaces and thereafter form additional aphrons. As in
the former case, the quantity of non-polar liquid added
at each addition is such that the hydrogen bonded liquid
remains the environment of any new aphrons formed,
the total phase volume ratio of the non-polar liquid to
the hydrogen bonded liquid being up to about 50.

It 1s essential that the non-polar liquid be added in
quantities such that the hydrogen bonded liquid remains
‘the environment of any aphrons formed and a non-polar
liquid environment is prevented, thereby ensuring that
the non-polar liquid added is converted into aphrons
immediately. Too much non-polar liquid at any stage
could change the environment of the aphrons so that
further formation of aphrons will be prevented and this
may result in a water-in-oil type emulsion. One way of
achieving this is by adding the non-polar liquid in small
doses, preferably in a quantity which progressively
Increases in volume at each addition, the quantity of
non-polar liquid added at each addition being not more
than about 15% by volume of the total amount of non-
polar hquid to be added.

As an example, a polyaphron can be produced by first
preparing a solution of the surfactant in the hydrogen
bonded liquid and placing the total quantity needed for
a predetermined PVR polyaphron in a stoppered bottle.
‘This solution is shaken vigorously in order to produce a
foam, the purpose of which is to provide a very much
increased surface area for the spreading of the non-polar
liquid to take place. To this foam is added a small quan-
tity of the non-polar liquid, for example 1 ml, and the
bottle 1s shaken again. This generates the first aphrons,
but, significantly, also produces additional surface be-
cause each aphron has an outer surface coated with
hydrogen bonded liquid which is available for the
spreading of the non-polar liquid. The next dose of
non-polar liquid can now be increased, for example to 2
ml, and the bottle shaken again. The non-polar liquid
can then be added in quantities which increase in a
geometric progression. As the non-polar liquid content
1S increased, the tendency to foam diminishes and even-
tually stops, but the formation of aphrons still continues,
proceeding at the surfaces of the aphrons themselves.

However, as explained above, care has to be taken
not to have too much non-polar liquid at any one stage
because of the danger of causing the polyaphron to
contract, making it impossible for the non-polar liquid
added to get to the interfaces and thus spread and be
converted into further aphrons. Therefore, to make 200
ml of polyaphron, it is best not to introduce the non-
polar liquid in quantities larger than about 30 ml, prefer-
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ably 10 ml, at a time. If, for any reason, during the
preparation, the polyaphron breaks, i.e. exudes non-
polar liquid which can no longer be reincorporated into
the polyaphron just by shaking, it was found that the
best way to regenerate the polyaphron is by draining off
the non-polar liquid phase which separates from the

polyaphron and then gradually adding it, as before, to
the residual polyaphron with shaking. By careful prepa-

ration, it was found possible to make a polyaphron hav-
ing a PVR of up to about 50, that is, containing about
100 parts by volume of non-polar liquid and about 2
parts by volume of hydrogen bonded liquid. Such po-
lyaphrons of high PVR do not last more than a few
hours and thus are less stable than polyaphrons having
a PVR of about 20 which have been observed to persist
for several years. The life-time of the less stable po-
lyaphrons, however, can be considerably increased by
adding a viscosity increasing additive to the surfactant
solution.

The hydrogen bonded liquid is usually water, but any
liquid which contains hydrogen bonding is suitable,
such as alcohols and glycols. Mixtures of such liquids
can also be used, for example, a mixture of about 96%
by volume of alcohol and about 4% by volume of wa-
ter.

The hydrogen bonded liquid must contain a soluble
surfactant in an amount to stabilize the film which en-
capsulates each aphron as well as the continuous foam
lamella between the aphrons. This surfactant acts like a
foaming agent and is used preferably in an amount of at
least about 0.3% by weight of the hydrogen bonded
liquid.

Examples of suitable surfactants for water are the
water soluble anionic, cationic or non-ionic surfactants,
such as polyethylene oxide derived surfactants, alkali
metal alkyl-benzene sulphonates and quaternary ammo-
mum surfactants. The sodium salt of dodecylbenzene
sulphonate is particularly preferred, but in general it has
been found that any water soluble surfactant that would
produce a good foam will produce a stable polyaphron.

The non-polar liquid is generally used in a total
amount of about 60% to about 989 by volume, the
hydrogen bonded liquid constituting the balance. A
typical example of a polyaphron contains about 95% by
volume of the non-polar liquid and about 5% by volume
of the hydrogen bonded liquid. Examples of suitable
non-polar liquids are animal and vegetable oils, petro-
leum derivatives, paraffins and liquid halogenated hy-
drocarbons such as liquid FREONS (trademark).

The non-polar liquid generally contains a small but
effective quantity of a soluble surfactant which enables
the non-polar liquid to spread on the hydrogen bonded
liquid. The amounts of surfactants in the non-polar
liquid and hydrogen bonded liquid are adjusted to pro-
vide the aforesaid required spreading coefficient that
will ensure the desired spreading process to occur.
However, the addition of a surfactant which is soluble
in the non-polar liquid is not required when the non-
polar liquid has a spreading capability on its own, such
as kerosene and impure oils. Kerosene has sufficient
spreadability on water to dispense with the surfactant.

Where a surfactant is required in the non-polar liquid
to render the latter spreadable on the hydrogen bonded
liquid, it 1s generaily used in an amount of about 0.1% to
about 5% by weight, preferably about 19 by weight, of
the non-polar liquid. Examples of suitable surfactants
for this purpose are the non-ionic liquid surfactants such
as o1l soluble polyethyleneglycol ethers, and fatty acids.
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Liquid surfactants are advantageous since they spread
more uniformly. The surfactants of low HLB numbers
sold by Union Carbide under the trademark TER-
GITOL are particularly preferred.

The size of the aphrons which generally ranges from
about 0.1 to 10 microns in diameter 1s determined by the
concentration of the surfactant which is solubie in the
non-polar liquid, the higher the concentration, the
smaller the aphrons. It should be noted, on the other
hand, that the concentration of the surfactant which is
soluble in the hydrogen bonded hguid 1s dependent
upon the size of the aphrons, since the smaller aphrons
are the larger is the relative surface area which has to be
coated by the surfactant film. As the average size of the
aphrons is determined by the concentration of the sur-
factant in the non-polar liquid, this will determine the
minimum concentration of the surfactant which 1s solu-
ble in the hydrogen bonded liquid.

A variety of polyaphrons have been produced using
as the non-polar liquid kerosene, medicinal paraffin,
petroleum ether, olive oil, trichloro trifluoro ethane,
carbon tetrachloride, cyclohexane, CCls-cyclohexane
mixtures, benzene, toluene. There appeared to be little
difference in overall behavior of these polyaphrons
although some were less stable than others, the differ-
ence depending on the viscosity of the non-polar liqu:d
phase. With regard to the petroleum ether, however, an
interesting phenomenum has been observed. By using a
petroleum ether having a boiling point in the range of
40°-60° C. and containing about 1% by weight of TER-
'‘GITOL 15-S-9 which has an HLB of 13.5, a polyaphron
was produced with aphrons so small that these were
virtually invisible even under oil-immersion micros-
copy. The polyaphron, at a PVR of about 9, turned out
to be a transparent gel. If the back of one’s hand is wet
with a thin layer of water and then the gel polyaphron
is smeared on it, it will start to boil and produce a foam.
The gas in the foam, of course, 1s not air but petroleum
ether vapor. In other words, at 37° C., the vapor pres-
sure of the hydrocarbon which boils between 40°-60°
C. 1s high enough to produce boiling. The reason why
the skin must be wet first 1s simply to improve the heat
conductance. Polyaphrons are very poor conductors of
heat, but the water helps to disperse the individual aph-
rons. The same behavior was observed with polyaph-
rons made with trichloro trifluoro ethane, and it is be-
lieved that this could be used to produce an effective
spontaneously foaming blanket to smother hydrocarbon
fires.

The polyaphrons prepared in accordance with the
invention are stable and last for days to years. There
may be some exudation of the non-polar liquid phase,
but the polyaphron can immediately be reconstituted by
stirring or shaking. Undisturbed polyaphrons seem to be
indefinitely stable and can be maintained for many
years. Nevertheless, they can be quickly broken using
techniques that will destroy foams. For example, a small
amount of a non-wetting solid such as coal dust will
destroy a polyaphron just as it will destroy a conven-
tional foam.

The polyaphrons are characterized by extremely
small non-coalescing globules of the non-polar hiquid.
This 1s because of the encapsulating surfactant film
which surrounds each globule and acts as a barrier to
coalescence, thus clearly distinguishing the system from
an emulsion. If a polyaphron is stirred up with water,
the aphrons will be dispersed but will soon spontane-
ously reaggregate to reform the polyaphron. If, how-
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ever, it is dropped into a non-polar hiqud, the polyaph-
ron will contract and become so stiff that it resembles
butter and can be cut with a knife, whereas before it had
more the consistency of a thick cream.

Polyaphrons, because they have a structure which
yet can flow, have applications in situations where it is
desired to immobilise fine particles yet enable them to
flow when necessary. Thus, incorporation of water-
wetted coal dust into a polyaphron composed of kero-
sene and water produces a stable system which can be
stored until required, when, under slight stress, 1t can be
made to flow into a furnace. Spermatozoa can survive
in a polyaphron for many hours so this system can be
used for delayed fertilisation in cattle. If enzymes, bac-
teria or yeasts are captured in the encapsulating surfac-
tant film, there 1s produced a system which combines
local immobilisation with mobility. Oils which have a
limited solubility in a hydrogen bonded liquid can be
incorporated in a polyaphron without those limitations,
such as for gasohol or diesohol.

A polyaphron, which has water as the continuous
phase, can be simply diluted with water to produce a
dispersion of aphrons in water. This, therefore, provides
a means for storing a concentrate of precomminuted
liguids, which on dilution can produce a dispersion of
the required concentration. For example, such disper-
sions can be used to avoid the vigorous stirring stage in
solvent extraction because the solvent liguid has already
been broken down in making the aphrons.

Polyaphrons made of hydrocarbons and water are
exceptionally good cleaning agents because they com-
prise both a finely dispersed hydrocarbon which can
remove greases and water combined with detergent
which can remove water soluble soils. As these po-
lyaphrons have water as the continuous phase, they are
easily rinsed away by water. For example, a container in
which polyaphrons, although mainly oil, are stored, can
be rinsed with water, and the surface of the vessel will
show no sign of oiliness.

Polyaphrons made of gasoline or kerosene and con-
taining up to 97% of the fuel can be used as safety fuels.
Because of the encapsulating surfactant film, they burn
more gently and the flame does not spread as rapidly as
would conventional fuel. Polyaphrons can also serve as
a means for storing volatile or otherwise dangerous
liquids. Polyaphrons having water as the continuous
phase are very poor conductors of heat as convection 1s
prevented by the continuous aqueous foam structure.
Thus volatile liquids can be kept at ambient temperature
for longer than they could be if unencapsulated.

The following non-limiting examples illustrate the
practice of the present invention.

EXAMPLE 1

An aqueous solution containing 4 g/1 of sodium dode-
cylbenzene sulphonate was prepared. 5 ml of this solu-
tion was placed in a stoppered flask and shaken with air
until it formed a gas foam. Then 100 ml of kerosene was
added, 1 m! only at first, then 2 ml, then 4 ml and so on
with 13 seconds shaking between each addition, but
never adding more than 15 ml at a time. A milky disper-
sion formed and gradually became more viscous and
towards the end showed marked thixotropic properties.
The polyaphron thus prepared and having a PVR of 20
persisted for several years.
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EXAMPLE 2

The procedure of Example 1 was repeated, except
that 100 ml of kerosene containing 2% of TERGITOL
15-S-3 were used. A similar polyaphron was obtained,
but with aphrons smaller in size.

EXAMPLE 3

5 ml of the polyaphron prepared in Example | was
added to 5 ml of the aqueous surfactant solution de-
scribed in the same Example, but without preliminary
foaming. To this diluted polyaphron, 100 ml of kerosene
was added, 5 ml at first and then in 10 ml quantities with
13 seconds shaking between each addition. A similar
polyaphron of PVR 20 was produced.

Example 4

A polyaphron was produced in a similar way using 90
ml of a petroleum ether having a boiling point in the
range of 40° C.-60° C. and containing 1% of TER-
GITOL 15-S-9, and 10 ml of the aqueous surfactant
solution described in Example 1. The resulting polyaph-
ron having a PVR of 9 was a transparent gel with the
aphrons barely visible under the high power of an opti-
cal microscope. TERGITOL 15-S-9 is more soluble in
water than TERGITOL 15-S-3. This gel has the prop-
erty that if placed on a water wetted surface of the skin
it boils to produce a lather spontaneously.

EXAMPLE 5

In the same way as in Example 1, a polyaphron hav-
ing a PVR of 49 was prepared using 98 ml of carbon
tetrachloride containing 5% of TERGITOL 15-S-3 and
2 ml of an aqueous solution containing 40 g/1 of sodium
dodecylbenzene sulphonate.

The stability of polyaphrons of high PVR can be
increased by adding about 10% by volume of a 2%
aqueous solution of a viscosity increasing additive such
as POLYOX (trademark) to the aqueous surfactant
solution.

EXAMPLE 6

A polyaphron made of water and a carbon tetrachlo-
ride-cyclohexane mixture was prepared using a po-
lyaphron of different composition as a starter, i.e., using
a water-kerosene polyaphron of PVR 20. 5 ml of the
water-kerosene polyaphron was diluted with 5 ml of the
aqueous surfactant solution described in Exampie 1. To
this diluted polyaphron, 100 ml of the carbon tetrachlo-
ride-cyclohexane mixture was added, S ml at first and
then in 10 ml quantities with 13 seconds shaking be-

tween each addition. The resulting polyaphron had the
same PVR.

EXAMPLE 7

A polyaphron was prepared by making a 0.5% solu-
tion of a silicone block copolymer L 5614 produced by
Union Carbide in 96% methanol, foaming 10 mi of this
solution and gradually adding 90 ml of kerosene con-
taining 0.1% of TERGITOL 15-S-3. The polyaphron
thus prepared and having a PVR of 9 was stable for
several days. A similar polyaphron was also made using
ethanol instead of methanol.

I claim:

1. A method of preparing a biliquid foam composi-
tton, which comprises agitating a hydrogen bonded
liquid containing a surfactant, which is soluble in it, to
produce a gas foam, intermittently adding to said gas
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foam a non-polar liquid which 1s immiscible with said
hydrogen bonded liquid, the surfactant-containing hy-
drogen bonded liquid and non-polar liquid being se-
lected to provide a spreading coefficient equal to or
greater than zero, and agitating the resulting mixture
after each addition so as to cause said non-polar liquid
to inttially spread on the foam surfaces and thereafter
form non-coalescing globules of non-polar liquid dis-
persed in a continuous phase of said hydrogen bonded
liquid and each encapsulated in a double surfaced sur-
factant-stabilized film of said hydrogen bonded liquid
containing said soluble surfactant, the quantity of non-
polar liquid added at each addition being such that after
each agitation all of it has been encapsulated by the said
film so that there 1s no excess of unencapsulated non-
polar liquid so that the encapsulated globules are sur-
rounded only by said hydrogen bonded hquid, and the
total phase volume ratio of said non-polar liquid to said
hydrogen liquid being between the limits 1.5 to 49, that
1s the said non-polar liquid is used in a total amount 60%
to about 98% by volume and said hydrogen bonded
liquid is used 1n an amount of about 409 to about 2% by
volume, the quantity of non-polar liquid added at each
addition being not more than about 15% by volume of
the total amount of non-polar liquid to be added.

2. A method as claimed in claim 1, wherein said hy-
drogen bonded liquid 1s water.

3. A method as claimed in claim 2, wherein said sur-
factant is a water soluble anionic, cationic or non-ionic
surfactant.

4. A method as claimed in claim 3, wherein said water
soluble surfactant is selected from the group consisting
of polyethylene oxide derived surfactants, alkali metal
alkylbenzene sulphonates and quaternary ammonium
surfactants.

5. A method as claimed 1n claim 4, wherein said water
soluble surfactant 1s sodium dodecylbenzene sulphonate
and 1s used in an amount of about 0.4% by weight, and
wherein said non-polar liquid comprises kerosene con-
taining about 2% by weight of a soluble surfactant con-
sisting of TERGITOL 15-S-3.

6. A method as claimed 1n claim 4, wherein said water
soluble surfactant is sodium dodecylbenzene sulphonate
and 1s used in an amount of about 0.4% by weight, and
wherein said non-polar liquid comprises petroleum
ether having a boiling point of 40°-60° C. and contain-
ing about 1% by weight of a soluble surfactant consist-
ing of TERGITOL 15-S-9.

7. A method as claimed in claim 1, wherein said hy-
drogen bonded hquid i1s a mixture of about 96% by
volume of alcohol and about 4% by volume of water.

8. A method as claimed in claim 1, wherein said sur-
factant is used in an amount of at least about 0.3% by
wetght of the hydrogen bonded liquid.

9. A method as claimed in claim 1, wherein said non-
polar liquid is used in a total amount of about 95% by
volume and said hydrogen bonded liquid phase is used
in an amount of about 5% by volume.

10. A method as clatmed in claim 1, wherein the
quantity of non-polar liquid added at each addition is
progressively increasing in volume

11. A method as claimed in claim 1, wherein said
non-polar liquid is selected from the group consisting of
animal and vegetable oils, petroleum derivatives, paraf-
fins and liquid halogenated hydrocarbons.

12. A method as claimed in claim 11, wherein said
non-polar liquid 1s kerosene and said hydrogen bonded
liquid 1s water.
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13. A method as claimed in claim 1, wherein said
non-polar liquid contains a surfactant which 1s soluble in
it, and wherein the amounts of surfactant in said hydro-
gen bonded liquid and said non-polar liquid are such as
to provide said spreading coefficient.

14. A method as claimed 1n claim 13 wherein the
amount of the oil-soluble surfactant which is dissolved

in said non-polar liquid 1s such as to produce globules of

non-polar liquid having a size ranging from about 0.1 to
about 10 microns in diameter, each encapsulated 1 a
film of hydrogen bonded liquid.

15. A method as claimed in claim 13, wherein the
surfactant which is soluble in said non-polar liquid is
used in an amount of about 0.1% to about 5% by weight
of the non-polar liquid.

16. A method as claimed in claim 15, wherein the
surfactant which is soluble in said non-polar liquid 1s
used in an amount of about 1% by weight of the non-
polar liquid.

17. A method as claimed in claim 13, wherein the
surfactant which is soluble in said non-polar liquid is a
non-ionic liquid surfactant.

18. A method as claimed in claim 17, wherein said

non-ionic liquid surfactant is selected from the group

consisting of fatty acids and o1l soluble polyethyleneg-
lycol ethers.

19. A method of preparing a biliquid foam composi-
tion starting with a previously prepared biliquid foam
composition, said biliquid foam composition comprising
a discontinuous phase of a non-polar liquid in the form
of non-coalescing globules dispersed in a continuous
phase of a hydrogen-bonded liquid, which 1s immisible
with said non-polar liquid, and contains a surfactant,
which is soluble in it, each said globule being encapsu-
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lated in a double surfaced surfactant-stabilized film of 35

said hydrogen bonded liquid contaming said soluble
surfactant, which method comprises diluting said previ-
ously prepared biliquid foam composition with a prede-
termined quantity of said surfactant-containing hydro-
gen bonded liquid, intermittently adding to the diluted
biliquid foam composition said non-polar liquid and
agitating the resulting mixture after each addition so as
to cause said non-polar liquid to initially spread on the
globule surfaces and thereafter form additional said
encapsulated globules, the quantity of non-polar liquid
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added at each addition being such that after each agita-
tion all of it has been encapsulated by the said film so
that there is no excess of unencapsulated non-polar
liquid so that the encapsulated globules are surrounded
only by said hydrogen bonded liquid and the total phase
volume ratio of said non-polar liquid to said hydrogen
bonded liquid being between the limits 1.5 to 49, that 1s
the said non-polar liquid 1s used in a total amount of
about 60% to about 98% by volume and said hydrogen
bonded liquid is used in an amount of about 40% to
about 2% by volume, the quantity of non-polar liquid
added at each addition being not more than about 15%
by volume of the total amount of non-polar liquid to be
added.

20. A method as claimed in claim 19, wherein said
hydrogen bonded liquid 1s water.

21. A method as claimed in claim 20, wherein said
surfactant is a water soluble surfactant selected from the
group consisting of polyethylene oxide derived surfac-
tants, alkali metal alkylbenzene sulphonates and quater-
nary ammonium surfactants.

22. A method as claimed in claim 19, wherein said -
surfactant 1s used in an amount of at least 0.3% by
weight of the hydrogen bonded liquid.

23. A method as claimed in claim 19, wherein said
non-polar hquid is selected from the group consisting of
animal and vegetable oils, petroleum derivatives, paraf-
fins and liquid halogenated hydrocarbons.

24. A method as claimed in claim 19, wherein said
non-polar liquid contains a soluble surfactant and
wherein the amounts of surfactants in said hydrogen
bonded liquid and said non-polar liquid are such to
provide a spreading coefficient equal to or greater than
ZEro.

25. A method as claimed in claim 24, wherein the
surfactant which 1s soluble in said non-polar liquid is
used in an amount of about 0.1% to about 5% by weight
of the non-polar liquid.

26. A method as claimed i1n claim 24, wherein the
surfactant which is soluble in said non-polar liquid 1s a
non-ionic liquid surfactant selected from the group
consisting of fatty acids and oil soluble polyethyleneg-

lycol ethers.
X x * * x



	Front Page
	Specification
	Claims

